Abstract A goal of the Minority Institution/Cancer Center Partnership between the Ponce School of Medicine in Puerto Rico and the H. Lee Moffitt Cancer Center & Research Institute in Florida is to provide cross-cultural training in cancer research. This is achieved through a collaborative summer exchange program, which provides US students with an opportunity to conduct research in Puerto Rico. As part of this program, students recruited participants and collected data for a study to enhance the understanding of sociocultural factors among Puerto Rican women regarding genetic testing for hereditary breast/ ovarian cancer. Limited studies have examined cancer genetics issues among Latinos, particularly those specific to the various Latino subgroups, such as Puerto Ricans. As a result of the student training experience, culturally appropriate strategies for the recruitment of women in Puerto Rico have been identified. These recommendations can inform the design of cancer research projects and interventions targeting the Puerto Rican population.
Introduction
Latinos are the fastest growing ethnic group within the USA [1] . It is projected that the Latino population will grow from 12.5% in 2000 to 25% by the year 2050 [1, 2] . Latinos are an ethnic and racially diverse group, with origins throughout Central and South America, the Caribbean, and Spain [2] . Although ubiquitously referenced as a single ethnic group within the USA, Latinos are a heterogeneous group with variances in history, traditions, and sociocultural practices and norms rooted in their country of origin [1, 3] . For example, Puerto Ricans have been US citizens since 1917, which has resulted in their increased exposure to US culture [4] . As such, Puerto Ricans are differentiated from other Latino subgroups [1, 5] , and these differences may influence their understanding and interpretation of health issues.
Latinos have lower cancer incidence and mortality, as compared to non-Hispanic whites [3, 6] . However, they tend to be diagnosed at a more advanced stage, which affects treatment outcomes, including differences in survival rates [6] . The reported cancer statistics, which present aggregate data on Latino health, camouflage the variation of cancer incidence among the different subpopulations, such as Puerto Ricans [3, 6] . A recent study by Pinheiro and colleagues illustrated that Puerto Ricans have the highest cancer rates of any Latino subpopulation [3] .
In Puerto Rico, breast cancer is the most commonly diagnosed cancer among women, accounting for one third (33.0%) of all female cancers between 1999 and 2003 [7] . It is estimated that approximately 1,500 women in Puerto Rico are diagnosed with invasive breast cancer annually, whereas about 363 women die from breast cancer each year [7] . The age-adjusted incidence rate for breast cancer is 78.0 per 100,000 women per year [7] . Roughly one in 13 women in Puerto Rico will be diagnosed with breast cancer during her lifetime [7] . Trend data in Puerto Rico over the period of 1987 to 2004 show that the breast cancer incidence rate among females increased by approximately 1.8% annually, yet the mortality rates decreased by 0.3% [7] . The majority of Puerto Rican women are diagnosed with breast cancer between the ages of 55 and 64 (25.3%), with a median age of 59 years [7] .
Recent advances in molecular genetics have helped to identify women who are at increased genetic risk for developing hereditary breast and ovarian cancer (HBOC). Specifically, several recent studies have documented the presence of BRCA mutations in US-based samples of Latinas [8] [9] [10] . Even though only 10% of cancers are attributable to hereditary cancer predisposition syndromes, women with HBOC have a 55-85% lifetime risk of developing a primary breast cancer and 15-60% risk of developing ovarian cancer [11] [12] [13] [14] [15] . Additionally, BRCA mutation carriers have a 40-60% lifetime risk for a second breast cancer [16] [17] [18] .
A population-based study conducted in California reported that Latinas with a personal history of breast cancer have the highest prevalence of BRCA1 mutations when compared to women of other minority racial/ethnic minority groups (i.e., African American, Asian American) [19] . Coupled with the growing body of evidence supporting the efficacy of prophylactic surgery [20] [21] [22] [23] and chemopreventive agents [24] in reducing the risk of breast and ovarian cancers in mutation carriers, genetic counseling and testing for BRCA mutations are important ways to identify those women most likely to benefit from early detection and prevention strategies to minimize cancerrelated morbidity and mortality. However, recent studies suggest that cancer genetic services are underutilized within the Latino community [25] [26] [27] .
While review papers identify a critical need for and use of genetic counseling and testing services among Latinas [28] [29] [30] , there is nominal empirical data about factors that may contribute to utilization of these services within this community. Minimal research has been conducted to assess awareness about the availability of or interest in genetic testing for BRCA mutations among Latinas in the USA [31] [32] [33] [34] [35] [36] [37] . Furthermore, very little is known about these issues among women in Puerto Rico as most research has examined related knowledge, attitudes, and practices among Latinas in aggregate rather than by subethnicity. An underlying factor in the lack of research may be challenges experienced in the recruitment and retention of Latinas in cancer genetics studies.
Given the health disparities experienced by Latinos and their disproportionate participation in cancer prevention and treatment trials [38] [39] [40] [41] [42] , enhancing the recruitment and retention of Latinos in cancer research has been prioritized by the National Cancer Institute [40] . The involvement of Latinos in cancer research is limited, in part, due to the lack of trained minority researchers and mentors [38, 43] . Furthermore, among non-Latino researchers, there may be minimal knowledge, training, and exposure regarding cultural differences, particularly regarding subethnicities and subcultures among Latinos [43] . These deficiencies among researchers result in the failure to develop and implement culturally appropriate interventions, studies, and instruments [43] , which may be partially attributable for the underrepresentation of Latinos in cancer research [42, 43] .
As part of the National Cancer Institute's Minority Institution/Cancer Center Partnership program, the Ponce School of Medicine (PSM) in Puerto Rico and the H. Lee Moffitt Cancer Center & Research Institute (MCC) in Florida conducted a pilot study to better understand knowledge, attitudes, and interest related to genetic counseling and testing for HBOC. The current paper describes the challenges and lessons learned during the process of recruiting Puerto Rican women at increased risk for HBOC for a formative research study. The goal of the paper is to identify recruitment challenges faced by recruiters on the study team. The information from this study provides practical guidance for future efforts to recruit women to research studies based in Puerto Rico.
Methods
The PSM/MCC Partnership aims to build and enhance cancer research, training, and outreach programs at both institutions and to expand cancer health disparities research. One of the core areas of this collaborative initiative is the Cancer Education and Training program, which develops training and education activities for medical and graduate health students at PSM and the University of South Florida (USF-the partnering university with MCC). An ongoing student training opportunity has been a summer exchange program, in which graduate students in public health or medicine at USF can participate in a 4-to 8-week rotation at PSM. For the duration of the summer, students are paired with an investigator at the partner institution to guide and facilitate all aspects of this experiential learning program. Student participants facilitate research studies, which provide them with practical training and experience, particularly within resource-limited, underserved areas of Puerto Rico.
As part of the summer exchange program, a group of students worked in collaboration with researchers in Puerto Rico to collect data for the replication of a mixed method study that was previously conducted in Florida. This study applied social marketing principles to improve knowledge and awareness of cancer genetics among Latinos [31, 36, 37] . The team in Puerto Rico utilized this study as a prototype to guide the design and implementation of formative research, which sought to enhance understanding of cultural factors that may impact the utilization of BRCA testing for HBOC among Puerto Rican women living on the island.
The student research team consisted of three females with prior experience conducting qualitative research within Latino communities. Of the three students, two were public health graduate students (one masters level and the other was a doctoral candidate), while one was a medical student. Two were of Puerto Rican descent and fluent in both Spanish and English, while the third was a US-born, minority student who spoke conversational Spanish. Prior to departure, this student participated in supplemental Spanish language training.
Study Design
Upon receipt of Institutional Review Board approval from the Ponce School of Medicine, the students worked over a 4-week period to recruit a minimum of 20 women in Puerto Rico who met the following inclusion criteria: Puerto Rican women between the ages of 21 and 65 who had personally experienced breast cancer before the age of 50 or ovarian cancer at any age or had a first-degree relative (i.e., mother, sister, or daughter) with a history of these types of cancer. Eligible women were invited to participate in a 45-90-min in-person, semi-structured interview and were given the option of having the interview conducted in English or Spanish. These interviews were designed to elucidate the community's knowledge and awareness of genetic testing and counseling for breast and/or ovarian cancer. In addition to the interview, the participants were requested to complete a quantitative questionnaire that collected demographic information, as well as knowledge and attitudes regarding cancer and genetic counseling and testing. The women were provided with $40 gift cards from a popular retail company as compensation for the time and participation in the study.
Multiple recruitment strategies were utilized for the study. Local community advocates assisted in word-ofmouth promotion of the study, as well as the establishment of linkages with support groups and local health care facilities. Additionally, research staff collaborated with the local affiliates of the American Cancer Society, community hospitals, and radiology offices to identify eligible women. Flyers specific to the study were developed and disseminated through these partner organizations and through community advocates. Interested women were prescreened over the phone using a brief questionnaire to determine eligibility and availability. Additionally, information regarding how they learned of the study was obtained.
Training of Researchers
The student researchers were provided with funding and resources to conduct data collection over a 4-week period of the summer exchange program in Puerto Rico. Prior to initiating the research study, the students were required to complete training in human subjects protections and were introduced to the informed consent procedures and forms created for the study (available in Spanish and English). Additionally, the students participated in a comprehensive training on qualitative research methodologies and completed an orientation to familiarize them with the study protocol and instruments.
Observational Learning
Throughout the duration of the summer exchange program, the student researchers maintained personal journals to log their reflections and experiences. Furthermore, the students participated in weekly debriefing sessions with their mentors in Puerto Rico. These activities provided a framework for the development and enhancement of appropriate and effective recruitment strategies for women in Puerto Rico. This informal observational process aided in the interpretation of study findings.
Results
Over the project period, a total of 49 women were prescreened by the student research team to participate in the study in Puerto Rico. A total of 14 women were found ineligible to participate in the study. The most common reason for ineligibility was that the personal or family breast cancer diagnosis occurred after the age of 50. Other reasons were that the reported family history of cancer was not in the woman's mother, sister, or daughter; the woman was above the age of 65; or the woman reported that she had previously participated in genetic counseling and testing. The remaining 35 women were found to be eligible and expressed interest; however, only the first 25 eligible respondents were interviewed due to limited funding for additional interviews. Of these 25 interviews, roughly half (48%) were recruited from the greater San Juan area (the capital of Puerto Rico), while the remainder (52%) were from the southern region of Puerto Rico. Nearly half of the women were diagnosed with breast cancer when younger than age 50 (48%), whereas one third (32%) had a firstdegree relative with this diagnosis. Ovarian cancer was more rare, with 12% of participants recounting a personal history of the disease and 8% reporting the diagnosis of a first-degree relative. Of the interviewees, only one (4%) chose to have the interview conducted in English, with the overwhelming majority (96%) preferring to communicate in Spanish.
Among the 49 women who were prescreened for the study, 16 (32.7%) reported that they received an email notification of the study, which originated from a local community advocate. Nearly one fourth (22.4%) were directly recruited by a community advocate. Other recruitment measures reported by the women, in order of frequency, include referral by: a friend (12.2%); any of the Puerto Rican branches of the American Cancer Society (10.2%); family members (8.2%); radiologists (4.1%); and flyers (4.1%). The remainder (6.1%) did not report how they learned of the study.
Lessons Learned
Over the course of the project period, multiple sociocultural cues were noted through the implementation of the formative research study to examine factors related to the utilization of genetic testing for hereditary breast-ovarian cancer. These sociocultural observations played an important role in the recruitment of Puerto Rican women for the study. Overall, the lessons learned resulted in the identification of core approaches that may be beneficial in the design of psychosocial, epidemiological, and clinical studies in Puerto Rico (Fig. 1 ).
BE RESPECTFUL:
-Always be respectful and understanding of different perspectives.
-Use the appropriate verb form (usted vs. tu) in conversation.
ESTABLISH PERSONAL RELATIONSHIPS:
-Take time to build rapport with individuals in the community.
-Ask questions and share stories (without providing any information that may affect the research aims).
-Be comfortable with open practices of affection (e.g., hugging, kisses on the cheek, less personal space in communication).
BUILD NETWORKS:
-Create networks with local community advocates and community organizations to assist with recruitment and outreach.
PRESENT YOURSELF PROFESSIONALLY:
-When conducting research in the community or meeting with community partners, wear professional attire appropriate for the task (do not "under-dress").
-Acknowledge your role as a skilled researcher to build credibility and trust in the community.
Fig. 1 Recommendations for conducting culturally appropriate research in Puerto Rico
Social Interactions and Interpersonal Communication The experiences gleaned while conducting research within the Puerto Rican community illustrate that social interaction and communication are a central representation of Puerto Rican culture. It was observed that verbal communication was frequently accompanied by noteworthy nonverbal cues, such as physical proximity, touching, and emotional expression. In-person interactions were found to be preferential to other forms of communication, such as flyers or emails, as the most success in participant recruitment was experienced through visits to support groups and personal conversations with community advocates and representatives of local partnering organizations. Additionally, verbal and nonverbal expressions of affection, care, and kindness (e.g., hugging, kisses on the cheek, and terms of endearment) were frequently initiated and expected both by community advocates and participants. For example, the interviewers were often greeted with a hug or kiss on the cheek, and interviews were closed in a similar fashion, with the addition of colloquial phrases, such as "besitos" (i.e., kisses in Spanish).
Network Building Partnership with key community advocates was an essential component of the recruitment process. Specifically, breast cancer advocates were helpful in the recruitment and identification of women for the study. By using advocates as the primary source for communicating information about the study-either through internetbased promotion (i.e., emails and listservs) and word of mouth-the research team was able to efficiently identify women who were eligible for the study. In addition, because advocates served as a conduit between the community and the research team, they delivered information about the study in a manner that would be easily understood and acceptable to the community.
Of the various methods employed, word of mouth through community networks was the most effective recruitment strategy. Minimal responses were obtained following posting of promotional flyers, and email announcements were only effective when distributed by known community advocates. Roughly one third of our participants learned of the study through an email from a community advocate. Participants reported that they were more willing to call about the study because they received information from either a friend or a trusted person in the community rather than just seeing a flyer.
Professionalism Despite the importance of personal relationships within Puerto Rican culture, it was observed that professionalism is still expected. Respect for others should be relayed through more deferential language, principally through the use of the more formal verb form (usted rather than tu) in the Spanish language. This is particularly important when conversing with those considered to be in positions of authority or of a higher social status due to older age, senior employment position, or education. This was evidenced by individual conversations with community advocates and partners in Puerto Rico, who emphasized the importance of this practice throughout the recruitment and interview process.
When interacting with the community during the execution of research activities, attire appropriate for professional encounters was considered to be essential. On a daily basis, it is customary for individuals to take great care and consideration in their presentation and appearance, regardless of socioeconomic status. This was observed through recruitment activities throughout the community, as well as daily interactions with community members. Furthermore, for student researchers, it was found that their role as researchers should be prioritized above their role as students, as this contributes to their credibility and aids in establishing trust and confidence in the study and their capabilities. In other words, it was important for the student researchers to introduce themselves as researchers working in collaboration with community partners rather than students.
Discussion
The experiences acquired through the cross-cultural implementation of formative research in Puerto Rico illustrate that relationship building and networking are essential to the success of community-based research initiatives. With sufficient groundwork, the Puerto Rican community may be more responsive and communicative within research studies. Therefore, ample time should be allocated for this rapport building process, which should include collaborations with local community advocates and organizations.
Researchers from external organizations may experience resistance as "outsiders" without the partnership and support of key collaborators. Community advocates have been found to be essential in community-based research. Such individuals can help build bridges between the study and the community, allowing for the transfer of credibility and trust that will support the study's initiation and growth. These relationships can be leveraged to expand the community network, which is beneficial in participant recruitment and attendance. For example, word of mouth through community networks has been found to be a highly effective recruitment strategy in Puerto Rico; flyers were ineffective.
Subsequent to networking and relationship building, qualitative research strategies may yield rich information, with participants sharing detailed accounts of their experiences. To conduct study outcomes and processes, adequate time should be allocated within qualitative data collection settings (i.e., focus groups, interviews) for opening (icebreaker) questions and concluding statements. Conversely, when providing health information and creating educational materials, the depiction and sharing of stories to convey health messages may be an effective strategy. Furthermore, in-person education and communication is favored to webbased or media-centered interventions.
Conclusions
Although there is growing recognition of the importance of public health strategies that address the various subgroups of the Latino population, limited interventions and research studies have fully integrated this approach. The PSM/MCC Partnership has been established as a long-term initiative to address cancer disparities among Puerto Ricans. The summer exchange program offered by the partnering institutions provides health professions students with a process to develop their capacity to work cross-culturally and to enhance their research skills.
The lessons learned from the research team's ongoing experience in the development of culturally appropriate research in Puerto Rico mirrors previous findings regarding culturally competent approaches among Latinos. For example, traditional values of respect, personal familiarity and relationships, and trust were identified as critical for working with Latino populations [6] . These findings provide concrete guidance for the development and implementation of culturally appropriate research within the Puerto Rican context.
As the recommendations provided within this paper are based on the experiences of a subset of student participants in the summer exchange program, this framework may not be universally appropriate or applicable to all community-based research in Puerto Rico. Additionally, the student perspectives may be influenced by their individual backgrounds and previous experiences with research and in cross-cultural settings. Consequently, further analysis of critical factors that influence research design in Puerto Rico is recommended.
